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PLASMA DISPLAY PANEL DRIVING CIRCUIT 

CROSS REFERENCE TO RELATED APPLICATION 
[0001] This application claims priority to and the benefit of Korea Patent Application 
5 No. 2003-16852 filed on March 18, 2003 in the Korean Intellectual Property Office, the content 
of which is incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

(a) Field of the Invention 

10 [0002] The invention relates to a PDP (plasma display panel) driving circuit for 

generating ramp pulses. More specifically, the invention relates to a PDP driving circuit for 
compensating for temperature variation of parts installed for generating ramp pulses, and 
allowing stable operation of the ramp pulses. 

(b) Description of the Related Art 

15 [0003] A PDP has a plurality of discharge tubes in a matrix pattern, and selectively has 

them emit to restore image data input as electrical signals. ' 

[0004] FIG. 1 shows a PDP electrode arrangement diagram. 

[0005] As shown, the PDP electrodes have an (m x n) matrix pattern. Generally, the m 
address electrodes Al through Am are arranged in columns and the n scan electrodes Yl through 
20 Yn and then sustain electrodes XI through Xn are alternately arranged in rows. Hereinafter, the 
scan electrodes will be referred to as Y electrodes and the sustain electrodes as X electrodes. 
The reference numeral 12 in FIG. 1 represents a discharge cell. 
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[0006] In this instance, a number of respective electrodes on the PDP is determined 
according to its resolution. The PDP realizes gradation so as to output color display performance. 

[0007] Realization of gradation on the PDP is executed, for example, by dividing one 
TV field into six subfields and performing time-division control on each of the subfields. 
5 [0008] FIG. 2 shows a method for realizing gray sales in a PDP. As shown, the PDP 

divides a single TV field into six subfields to represent 6-bit grays, and each single subfield has 
an address interval and a sustain interval. 

[0009] Current commercial PDPs generally have ten to twelve or more subfields in a 
smgle TV field rather than six subfields. Since an increase in the number of subfields in a PDP 
10 reduces the contour noise, which is an important factor of image quality, studies for increasing 
the number of subfields using various methods have been undertaken. 

[0010] PDPs can use a ramp reset to obtain operational margins. When using a ramp 
reset to drive a PDP, wall charges are erased except the amount of wall charges that will be used 
for a subsequent address operation in the state that a huge amount of wall charges are 
15 accumulated on the panel because of weak discharging, thereby allowing a low- voltage address 
operation. 

[0011] FIG. 3 shows a PDP driving waveform using a ramp pulse, and FIG. 4 shows a 
PDP driving circuit for the driving waveform of FIG. 3. Dotted parts in FIGs. 3 and 4 
respectively indicate a ramp pulse waveform and a simple ramp pulse generation part. 
20 [0012] One of the methods for generating ramp pulses is by operating a switch of a 

driving circuit as a static current source so as to output ramp waveforms in the PDP modeled as a 
capacitive load. 
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[0013] When the voUage at the panel is set to be Vc, the voltage linearly increases with 
respect to the time axis in the case of a ramp pulse according to Equation L Accordingly, a 
differential value of Vc is a constant. 

Equation 1 



[0014] In Equation 1, since C is a capacitance of the panel. , Because the capacitance 
value is constant, in order to output a ramp pulse, the current (i) applied to the panel also needs 
to be constant. 

[0015] FIG. 5 shows a ramp pulse generation circuit using a capacitor. As shown in 
10 FIG. 5, a capacitor CI is arranged between a gate and a drain of an FET (field-effect transistor) 
to generate a ramp pulse. That is, in order to completely turn on the FET, it is required to charge 
a parasitic capacitance Cgs between the gate and the source of the FET, and to charge a parasitic 
capacitance Cgd between the gate and the drain thereof. 



15 to charge the parasitic capacitance Cgs, a time frame from a time when the FET having a voltage 
greater than a threshold value starts being turned on to a time when the FET is completely tumed 
on can be extended to some degree. 

[0017] Accordingly, the parasitic capacitance Cgs is charged through a path 0 to 
slightly open the FET, the gate current is applied to the panel through a path 0, and the charged 

20 parasitic capacitance Cgs is discharged to close the FET. In this instance, path ® and path © 




dV^ _ 1 



/ = Constant 



dt C 



[0016] In this instance, when the capacitor CI is added to the parasitic capacitance Cgd 
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cause a negative feedback effect to each other to allow the FET to operate as a constant current 
source. 

[0018] FIG. 6 shows a ramp pulse generation circuit using a resistor. As shown in FIG. 
6, a resistor R2 is arranged between a source of the FET and a terminal Vs of a FET drive IC to 
5 generate a constant current source. 

[0019] As shown in FIG. 5, when the gate current charges the parasitic capacitance Cgs 
to open the FET, the current Id starts flowing. The current Id charges the parasitic capacitance 
Cgd and steeply rises, but it generates a voltage drop of Vr at the resistor R2 to reduce the 
intensity of the voltage charged to the parasitic capacitance Cgs, because the potential difference 
10 between the terminal Vs of the FET drive IC and a terminal HO for outputting a gate signal has a 
constant voltage Vcc (generally about 12 to 18V). 

[0020] When the voltage at Cgs reduces, the FET is closed to reduce the current Id. 
When the current Id reduces, the voltage drop Vr also reduces, and the voltage at Cgs increases 
to open the FET again. 

1 5 [0021] The above-noted operation is a negative feedback effect to allow the FET to 

operate as a constant current source. 

[0022] FIG. 7 shows gradients of the ramp pulse generated by the ramp pulse generation 
circuits in FIGs. 5 and 6. 

[0023] When a switch on the PDF modeled as a capacitance load is operated using the 
20 constant current source, the ramp pulse shown in FIG. 7 is obtained. 

[0024] In this instance, the gradients of the ramp pulse can be adjusted in the direction of 
arrow ® and arrow (2) using Rl and CI of FIG. 5, and Rl and R2 of FIG. 6. The gradients of the 
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ramp pulse increase or decrease depending on the time constants of parts and the surrounding 
temperatures, because the gradients depend on the temperature characteristics of the parts. 

[0025] Application of the ramp pulse for execution of weak discharging in the PDP 
closely relates to the operational margin of the panel. When the gradient of the ramp pulse varies 
5 according to the surrounding temperature of the PDP, the discharging of the panel becomes 
unstable, and bad discharging occurs. 

[0026] Therefore, it is required to maintain the gradient of the ramp pulse regardless of 
the surrounding temperature and other conditions so as to acquire stable discharging on the PDP. 

10 SUMMARY OF THE INVENTION 

[0027] The invention provides a PDP driving circuit for preventing gradient variation of 
a ramp pulse according to temperature changes to acquire a stable operation of the ramp pulse. 

[0028] In one aspect of the invention, a PDP driving circuit for generating a ramp pulse 
for linearly increasing or decreasing a panel capacitor voltage of the PDP includes a transistor in 

15 which a parasitic capacitance is formed a negative feedback element coupled to the transistor, for 
performing negative feedback control on a voltage charged in the parasitic capacitance so that 
the transistor may operate as a constant current source; and a first capacitor coupled between a 
gate and an active node of the transistor. The first capacitor has a temperature characteristic 
opposite to the temperature characteristic of the negative feedback element. 

20 [0029] In various exemplary embodiments of the invention, the negative feedback 

element comprises a second capacitor coupled between a gate and a drain of the transistor, and 
the first capacitor is coupled in parallel with the second capacitor between the gate and the drain 
of the transistor. 
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[0030] In various exemplary embodiments of the invention, the PDP driving circuit 
further comprises a third capacitor coupled between the gate and the source of the transistor. 
The third capacitor may have a temperature characteristic opposite to a temperature characteristic 
of a parasitic capacitance between the gate and the source of the transistor. 
5 [0031] In various exemplary embodiments of the invention, the PDP driving circuit 

further comprises a third capacitor coupled between the gate and the drain of the transistor. The 
third capacitor has a temperature characteristic opposite that of a parasitic capacitance between 
the gate and the drain of the transistor. 

[0032] In various exemplary embodiments of the invention, the negative feedback 
10 element comprises a resistor coupled to an output end of the transistor, and the first capacitor is 
coupled between the output end and the gate of the transistor. 

[0033] In various exemplary embodiments of the invention, the PDP driving circuit 
further comprises a third transistor coupled in parallel to the parasitic capacitance of the 
transistor. The third transistor has a temperature characteristic opposite to a temperature 
1 5 characteristic of the parasitic capacitance. 

[0034] In another aspect of the invention, a PDP driving circuit for generating a ramp 
pulse for linearly increasing or decreasing a panel capacitor voltage of a PDP is provided. The 
PDP driving circuit includes a transistor having parasitic capacitance being formed between a 
gate node and a source node thereof, 
20 a first capacitor coupled between the gate node and a drain node of the transistor, and a 

second capacitor coupled between the gate node and the drain node of the transistor, and having 
a temperature characteristic opposite that of the first transistor. 
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[0035] In another aspect of the invention, a PDP driving circuit for generating a ramp 
pulse for linearly increasing or decreasing a panel capacitor voltage of a PDP is provided. 

[0036] The PDP driving circuit according to this aspect of the invention includes a 
transistor having parasitic capacitance formed between a gate node and a source node thereof, 
5 and a first capacitor coupled between the gate node and the source node of the transistor. The 
first capacitor has a temperature characteristic opposite that of the parasitic capacitance. 



BRIEF DESCRIPTION OF THE DRAWINGS 
[0037] The accompanying drawings, which are incorporated in and constitute a part of 
10 the specification, illustrate an exemplary embodiment of the invention, and, together with the 
description, serve to explain the principles of the invention. 



[0038] 


FIG. 1 


[0039] 


FIG. 2 


[0040] 


FIG. 3 


IS [0041] 


FIG. 4 


[0042] 


FIG. 5 


[0043] 


FIG. 6 


[0044] 


FIG. 7 


[0045] 


FIG. 8 


20 the invention. 




[0046] 


FIG. 9 



of the invention. 
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[0047] FIG. 10 shows a PDP driving circuit according to a third exemplary embodiment 
of the invention, 

DETAILED DESCRIPTION OF THE EXEMPLARY EMBODIMENTS 
5 [0048] In the following detailed description, only exemplary embodiment of the 

invention has been shown and described, simply by way of illustration of the best mode 
contemplated by the inventor(s) of carrying out the invention. As will be realized, the invention 
is capable of modification in various obvious respects, all without departing from the invention. 
Accordingly, the drawings and description are to be regarded as illustrative in nature, and not 
10 restrictive. 

[0049] FIG. 8 shows a PDP driving circuit according to a first exemplary embodiment of 
the invention. 

[0050] As shown in FIG. 8, capacitors C_negative and C__positive having opposite 
temperature characteristics are coupled in parallel between a gate and a drain of an FET 
15 operating as a constant current source. A ramp pulse for linearly increasing or decreasing a 
voltage at a panel capacitor in the PDP driving circuit is generated. 

[0051] Parasitic capacitance is formed in the FET, and the capacitor C_negative is 
coupled to the FET and performs negative feedback control on the voltage charged in the 
parasitic capacitance so that the FET may operate as a constant current source. The capacitor 
20 expositive is coupled between a gate node and an active node of the FET, and has temperature 
characteristics opposite those of the capacitor C_negative. 

[0052] In general, the characteristics of the resistor Rl vary little according to 
temperature, but the capacitor varies remarkably according to temperature changes compared to 
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the resistor, and the variable values following the temperatures of the parts are shown in data 
sheets in a graph format in FIG. 7. 

[0053] Since the capacitor expositive has a negative temperature characteristic, the 
gradient of the ramp pulse further decreases at a high temperature according to temperature 
5 changes (i.e., the direction of arrow 2 in FIG. 7), and it further increases at a low 
temperature(i.e., the direction of arrow 1 in FIG. 7). 

[0054] When the capacitor C_positive is coupled in parallel to the capacitor C_negative, 
temperature compensation can be possible by using a characteristic that the capacitance of a part 
increases as the temperature rises because of the negative temperature characteristic of the 
1 0 capacitor expositive. 

[0055] FIG. 9 shows a PDF driving circuit according to a second exemplary embodiment 
of the invention. 

[0056] As shown in FIG. 9, the PDF driving circuit having a resistor R2 between a 
source of a FET and a terminal Vs of a driving IC generates a ramp pulse. A capacitor 
15 C_opposite, having a temperature characteristic opposite to the temperature characteristic of the 
parasitic capacitor Cgs between the gate and the source of the FET, is coupled between the gate 
and the source of the FET. 

[0057] Gradient variation of the ramp pulse following changes of the parasitic capacitor 
Cgs is controlled by installing the capacitor C_opposite, in consideration of the temperature 
20 characteristics of the FET. 

[0058] In this instance, the PDP driving circuit according to the second exemplary 
embodiment can more accurately compensate for the temperature by coupling an external 
capacitor between the gate and the drain of the FET, the temperature characteristic of the 
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external capacitor is opposite to that of the parasitic capacitor between the gate and the drain of 
the FET. 

[0059] In this case, since the parasitic capacitor Cgd of the FET is very small compared 
to the parasitic capacitor Cgs, it is possible to additionally install an external capacitor with a 
5 temperature characteristic opposite to that of parasitic capacitor Cgd when very precise 
temperature compensation is needed. 

[0060] FIG. 10 shows a PDF driving circuit according to a third exemplary embodiment 
of the invention. 

[0061] As shown in FIG. 10, capacitors C_negative and expositive with opposite 
10 temperature characteristics are coupled in parallel between the gate and the drain of the FET, A 
capacitor C__opposite with a temperature characteristic opposite to that of the parasitic capacitor 
Cgs of the FET is coupled between the gate and the source of the FET so as to more precisely 
control the gradient variation of the ramp pulse in view of temperature. 

[0062] Further, more precise temperature compensation can be executed by coupling an 
15 external capacitor having a temperature characteristic opposite that of the parasitic capacitor Cgd 
of the FET between the gate and the drain of the FET. 

[0063] In addition to the above-described exemplary embodiments, the temperature 
compensation can be considered in connection with panel temperature characteristics of the PDF. 
[0064] If a panel's temperature characteristic is positive, capacitance of the panel rises at 
20 higher temperatures to reduce the gradient of the ramp pulse, and accordingly, the gradient of the 
ramp pulse can be compensated by installing a capacitor with a negative characteristic for 
generating a ramp pulse in the PDP driving circuit. 
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[0065] The PDP driving circuit according to this invention couples parts with opposite 
temperature characteristics in parallel so that values of the parts for generating a ramp pulse may 
not be varied according to temperature changes. Thus, it is possible to prevent gradient charges 
of the ramp pulse to acquire stable operation of the ramp pulse. 
5 [0066] The PDP driving circuit according to this invention maintains the gradient of the 

ramp pulse according to the temperature, thereby improving an operational margin of the PDP 
and preventing low-temperature and low-discharging phenomena, 

[0067] While this invention has been described in connection with what is presently 
considered to be the most practical embodiment, it is to be imderstood that the invention is not 
10 limited to the disclosed exemplary embodiments. On the contrary, the invention is intended to 
cover various modifications and equivalent arrangements included within the spirit and scope of 
the appended claims. 
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